
tZ~CQQITR -58 -228{fWh
' ' go ocument No,. AD-152571

GEOPHYSICAL RESEARCH PAPERS

~ No. 58

k -~ ~TH'EORY OF LARGE-SCALE ATMOSPHERIC DIFFUSION
.4 AND ITS APPLICATION TO AIR TRAJECTORIES

VOLUME M1.

~.~ THE DOWNSi*REAM PROBABILITY DENSITY FUNCTION
FOR NORTH AMERICA AND EURASIA

SAMUEL B SOLOT

AND

EUGENE M DARLING,JA

7......................

.33~~710+ W-

~ GgC~P YSICSRESEAR~CH DIRECTORATE
AIR FORCE CAMBRIDGE RESEARCH CENTE

AIR RESEARCH AND DEVELOPMENT COMMA
UNITED STATES AIR FORCE
PEOPORD, MASSACHUSETTS



It--c t o lii i lvris b g n ik o h

Deptt.,ti eeik her r nrcor4 n te

Iart-n iojisN~~ i betdt le

for~ V-,etI\ s rv v- [h w hi the~ir 'nertcito-kom, LlfltI Oh

1 l rrtN .t 1 k U'n.-n NOimdiat ie m- c id tO w ihe :~r,

. ....:. Z.



DISCLAIMER NOTICE

THIS DOCUMENT IS BEST QUALITY
PRACTICABLE. THE COPY FURNISHED
TO DTIC CONTAINED A SIGNIFICANT
NUMBER OF PAGES WHICH DO NOT
REPRODUCE LEGIBLY.

.

?:.



U. S. WEATHER BUREAU

] NWRC LIBPARY

3- ~A FCR C -T R -58 - Z8 (111)
ASTIA Document No. AD 152571

GEOPHYSICAL RESEARCH PAPERS

No. 58

Theory of Large-Scale Atmospheric Diffusion and

Its Application to Air Trajectories

THE DOWNSTREAM PROBABILITY DENSITY

FUNCTION FOR NORTH AMERICA AND EURASIA.

VOLUML 1

SAM1tU EL 13. SOLOT

.~ an d

ELUG EN E M, DARtLING, J !(.

J un 1058

PROJ ECT 7 616

GiEOPIMYICS I(Es IK Cli )ECOAT1
AIR FOR CE CAM13RIDGE 1(ESEARCHf CE_ NTER

All R RESEAI\'CH AND!)1 DLV ELOPM ENT COMAND
U NITE I.1) STATE S A IR FOR1 C E

B EDFOR)II), MASS.



CONTENTS

Page

Foreword i

Introduction to Table I, North America, and
Table II, lEurasia1

TABLE 1. NORTH AMERICA

Height: 40, 000 to 80, 000 ft. Season: January, April, July, October

Time 1 Day -Initial Latitude 300 4 -9

4Initial Latitude 350 10 -14]Initial Latitude 400 15 -19

Initial Latitude 450 20 -24

Initial Latitude 500 Z5 -29

Initial Latitude 550 30- 34
Initial Latitude 600 35 - 39
Inta aiud 5 0-4
Initial Latitude 650 45 - 44

Time 3 Days -Initial Latitude 300 51 - 56
Initial Latitude 350 57 - 61
Initial Latitude 400 6 Z - 66D

.'~,Initial Latitude 450 67 - 717 ;Initial Latitude 5001 7 - 76
Initial Latitude 5501 77 - 81
Initial Latitude 600 82 - 86
Initial Latitude 6511 87 - 91
Initial Latitude 70 96 - 97

Ti me 6 la ye Initial Latitude 3001 9 8 -103

z-Initial Latitude 350 104- 10c§
Iiiitial Latitude 400 109 113

. initial Latitude 450 114 -118

Iiiitial Latitude 500 119 -123

Ixiitial Latitude 5501 1-'P4 - 128
Initial Latitude 6001 129 -133
Initial Latitude 650, 134 138
In itial Latitude 700 139 -144

Tiine 12 Days -Initial Latitude 300 145 -150

Initial ILatitude 350, 151 -155

Iniitial Lati tude 400 156 160
Sinitial Latitude 4501 161 -165

Initial Latitude 500 166 170
Initial Latitude 550 171 175
Initiail Latitude b0 0  47 18t)

* 'Initial Latitude 650 181 185
Initial Latitude 700 180 - 191

''V.



CONTENTS (cont)

TABLE II. ETURASIA

Height: 40, 000 to 80, 000 ft. Season: January, April, July, October

Time 1 Day -Initial Latitude 300 192 - 196
Initial Latitude 350 197 - 201
Initial Latitude 400 202 - 206
Initial Latitude 450 207 - 211
Initial LaUi-ude 500 212 - 216
Initial Latitude 550 217 - 221
Initial Latitude 60 ~ 222 - 226

~ "Initial Latitude 650 2327 236
SInitial Latitude 700 232 231

Time 3 Days -Initial Latitude 300 237 -241

...... Initial Latitude 350 242 - 246
S,..Initial Latitude 400 247 - 251

Initial Latitude 450 252 - 256
initial Latitude 500 257 - 261
Initial Latitude 550 262 - 266
Initial Lttd 0 267 - 271

Initial Latitude 650 272 - 276
Initial Latitude 700 27-7 - 281

Time 6 Days -Initial Latitude 300 282 - 286

V.Initial Latitude 351, 287 - 291
Initial Latitude 400 292 - 296

-kInitial Latitude 450 297 - 301
Initial Latitudv 500 302 - 306

-zInitial Latitude 550 307 -311

_ ntal Latitiide 6001 312 3 16
Initial Latitude 6501 3 17 -321

Iiiitial Latitude 700 3 2 32 6

Time 1Z Days -Initial Latitude 3001 327 - 331
Initial Latitude 350 332 - 336
Initial Latitude 401, 337 - 341
Initial Latitude 4503 342 - 346
Initial Latitude 500 347 - 351

X-Initial Latitude~ 550 352 - 3 6
1initial Latitude 6001 357 - 361
Initial Latitudle 650 362 - 366
Initial Latitude 700 367 -371

vi



Time Initial Latitude Height Month

1 ZO80,000Ocoe

1 70 60,000 July

~ ~>'3 30 80,000 October
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VOLUME T! 2

THE DOWNSTREAM PROBABILITY DENSITY FUNCTION FOR NORTH

AMERICA AND EURASIA

Table I. North America and Table II. Eurasia were computed from the

data inl Table 1. Constant Wind, Volume II, by introducing the actual wind pro-

files for these two regions for various heights and seasons. The appropriate

wind profiles were then integrated between the initial latitude and each succes-

s iv e latitude band in order to obtain the value of U (see page 15 ,Volume I)

appropriate to each band. The corresponding relative frequencies were deter-

mnined by linear interpolation. h

For example, if, for a specified region, height, and season, the value

Of U correaponiug to the latitude band -1U N to 35 N is WElST 43 kts for an

initial latitude of 50 0 N, then the appropriate relative frequenicies are obtained

fIr'lI the page in Table 1, Volume 11, headed T - 50 - 40 to 35, where T 1

3, bor I . (lays, by interpolatinig 3/1 Othii of thle way between th o values in the

W,: IK1 0 kt and W I ST 50 -kt Colullnls,

Thek pa ra nietc rs ill Tahi es I alld 1I art:

Region. TIable 1, North Am cirica.

TIable 11. Eurasia.

Season: Janua ry, April, July, and October.

liif -it), 000, 50, 000, 60, 000, 70, 000, and
t1), 000) fe(t.

-initial latitude (deg rees).

- Iongitude (degrees).
Q - -dvgrvvr latitude banids.

:)Wiltions arc givcii for tinie periods of 1, 3, 6, and 12 days,

At the top) o' e~ich paige appvara the table~ mnbe r and region; either

Tabhle 1. iNorth Amecricat or *Vatlc H. I-Axrdii. Immnediat ely below thev table

tlesigliol Is A gr'OUZ 0! ,iurlibibs whl i gives tlie univ, in itial latitude, and

hevighit. Vor cxanlpl c, flhr iumbvr group 3 3 -10, 000 is decoded as fullows:



/ 3 -time in days.

35 -initial latitude in degrees.

N40, 000 -the 40, 000-foot level

At the extreme left are the names of the four mid-season months: Jan-

uary, April, July, and October. To the right of these is a column headed LAT

BAND which designates the 10 latitude bands. These bands are repeated for
each .,nonth. The word LONGITUDE beneath the number group pertains to the
row immediately below which gives the distance in degrees longitude fromn the

origin.

The numbers in the body of the tables are relative frequency (that is, per-

......... ent of total balloons launched to the nearest 1/10th, of I percent of balloon loca-

- -- --- ...tion. The following illustrates the use of these tables:

XA NIP L1, Ibalosauched at 45 ~N in North America in
October were to float al, a constant level of 80, 000
feet, what wouild be thio relative frequency of bal-
louns betwt.±n 55oN and 50oN at a distance of 80
longitude from the origin after 12 day 8?

S 0L UT 10N. (a) 'Pu n to the page i Table 1. North Amecrica
....... d by thdsigniator group 12 - 45 - 80, 000.

(b) (Coitstlt the bot tomn block of data next to the
worL1 t)C )bv1, At thetor ection betw een the
-ow labeclled 55 - 50 and the column headed 80,
r'~ea.d oIff L. 8 I) 'rC knt.

Thk' pages Of Trables I and 11 are arrangted in Lhe following ordor with re-

1) ec t to dJiv varXious t'ntrs

T in: I , 3,, anld 12 dAys.
tinitial 14 itt I -' 0 N th rougeh 70 N a t 5

aILI, 000-foot inltervals.

F~or those tae whre the me~ an ;tonal wind for ie a o hne

Sign atSOme latiucle, 0e have pi-enared two* s eparatc tables, one (or eastward
diplr metsand one( for wetaddslc'w~s Ii~situtation occurs in

\~lune111, T'able 1. Noirth Ainrri(A, as fluv



FOREWORD

TPhis Geophysics Research Paper is published in three

separate volum-es.

In Volume I the theory of large-scal~e atmospheric di-

fusion is developed. The application of this theory to air tra-

Voli-n 11contains probability tables for various con-

stant values of mecan zonal wind.

Volum-e III consiists of probability tables for North

America and Eurasia.
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